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COLUMN "A" COLUMN "B" COLUMN *"C" COLUMN "D*"
o
3 % DIMENSIONS REINFORCING STEEL QUANTITIES DIMENSIONS REINFORCING STEEL QUANTITIES DIMENSIONS REINFORCING STEEL QUANTITIES DIMENSIONS REINFORCING STEEL QUANTITIES ;
o« CONC. |REINF. CONC. REINF. CONC. |REINF. REINF. % g
g R| H KIT A B NO.=16 | NO.=4 STEEL| H KIT A B NO.=18 Nul;l NO.=2 STEeL| H KIT A B NDC.:IE ND.=4 NEZ sTeEeL| H KIT A B NDC.:ZZ NDD.:4 NEZZ CONC. I'steel| - 2 &
= LENGTH | NOJLeEncTH| No JLENGTH LENGTH |CU.YD.| LBS. LENGTH| No | LENGTH| NO |LENGTH| LENGTH |LENGTH Cu.YD LBS. LENGTH [No LENGTH |No  |LenGTH|LENGTH JLENGTH|CU. YD.| LBS. LENGTH| NO |LENGTH | No |LENGTH|LENGTH|LENGTH] CU. YD LBS. o
1] -] 4] 3-18| 2-6] 6" | 4-8 | 14| 3-2| 15] 3-5] 1-8 | 1.365 179 --—-—- =] -] - =] ---- -] --- ———- el Mt B M ] el Bl el I R --=- el Ml M M M B R e R e --=- =11 %)
2| 2| 4| 4-4| 3-0] 4 b |4 d]is5] 3-nn i 1.504 187 ---- -~ ] - — -] ---- -] --- - ] -] -] -- - -] -] ] -] - o - ] -] -] -] - ---]-] -] -] - o el Y =
3| 2| s| 4-1g] 3-6] | | 16 | 17| 4-5 | 1.642 212 ---- -~ ] - — -] ---- -] --- - ] -] -] -- - -] -] ] -] - o - ] -] -] -] -] ---]--] -] -] ---- o -——-13 '%
4| 3| s| s5-a] a-o] | | 16 | 17 | 4-11 | 1.781 220 | ---- ] ] -- —]--] ---- -] --- — el Ml Bl B el Bl Bl el Bl B! M — el Ml B! Bl Bl B Ml Bl Bl M M — -] 4
5| 3| 6] 5-10] 4-6] | | i8] | 19| 5-5 | 1.920 245 | ---—- ] ] -- -] ---- -] --- — el Ml Bl B el Bl Bl el Bl B! M — el Ml B! Bl Bl B Ml Bl Bl M M — -——-]5
6| 4| 6| &-4| s-2] | | 1| | 19| 51| | 2.259 253| 6-4| 50| & | 5-8 | 18] 3-2 |23]| 5°-11] 1v-g| v-6| 2.417 3g1]| ---- - -- - -] -] ] -] - o - ] -] -] -] -] ---]--] -] -] - o el
7| 4] 7| 6-10] s-6] | | 20| | 21| &5 | 2.198 278 | 618 | 56| 4 4 |20 b |25] 6-5 ] i 2.575 321| 6-18| 5-6| 6" | 6-2 | 20| 3-2|26] 6-5] 1-p | 2’-p| 2.763 343 ----) =) -] o) o] -] -] -] ] ---- --=- —-17
gl 5| 7| 7-4| 6-e] | | 20| | 21| 61| | 2.337 286 | 7-4| 6-2| | | |20 | 1z5]| &-n | | 2.732 338| 7-4| 60| 4 i | 20 A |26] &-11 | i 2.930 353| 7-4| 60| 6" 6'-8| 28| 3-2|28| e-11] 1-g| 2-6 | 3.127 385 | 8
a| s| s 7-10] &-6] | | 22| | 23| 78] | 2.476 su| 710 | &-s] | | 22| | 27| 78] | | 2.889 36| 7-10]| 66| | [ |22 [ |2s8]| 7-s [ | 3.296 382| 7-10| 66| 4 22 30| 7-5 | 3.303 417 | 9 4
w| & 8| e-4] 7-0| | | 22| | 23| 7-uf | 2.615 as| -4 | 70| | | 22| | 27| 7-u| | | 3.947 375| &-4| 70| | | 22| | 28| 7-u| | | 3.263 39| e-4| 70| | 22 30| 7-11 | | 3.479 427 | 10 %
u| | o| s-18] 7-s| ] | 24| | 25 | s-s| | 2.754 344 | 810 | 76| | | 24| | 29| e-s| | | 3.204 403| s-10| 76| | | 24| | 3| e-s| | | 3.430 420| s-10| 76| | | 24| | 32| es| | | 3.655 458 | 11
12| 7] o| o9-4] s-of] | 24] | 25 | s-uf | 2.892 32| 9-4| s-o] | | 24| | 29| g-u| | | 3.362 412| 9-4| s-o| | | 24| | 3| s-ul | | 3.596 429 9-4| s-g| | | 24| | 32| s-ul| | | 3.831 468 | 12 w
13| 7| 1e| o-18] s-6]] | 26] | 27| 95| | 3.931 377 | 9-10 | 8-s] | | 26| | at| 95| | | 3.519 448| 9-10]| s-6] | | 26| | 32| o-s| | | 3.763 458 | 9-10| s-6| | | 26| | 34| 95| | | 4.007 499 |13 T
14] 8| 10| 10-4] o-of] | 26] | 27 | 9-u| | 3.178 385 | 10-4 | 9-o] | | 28] | at| o-u] | | 3.675 450 | 10-4| 9-o] | | 26| | 32| a-uf | | 3.930 467 | 107-4| 9-o| | | 28] | 34| o-u| [ | 4.182 512 | 14 °
15| 8] 1| 1e-10] 9-6f] | 28] ] 29 | 1e-5] | 3.39 410 |12-10 | 9-6]] | 28] | 33| 10-s] | | 3.834 477|10-18| 96| | | 28] | 34 | 105 | | 4.096 496 [10-18| 96| | | 28] | 36| 1e-5] | | 4.358 541 | 15 -
6] 9] u| 1-4| 10-0| | 28]] 29 |10-11] | 3.448 418 | 11-4 | 10-0]] | 28] 33| 1o-1 ] | 3.991 486| 11-4| 10-0|] | 28] 34 |1o-uf | | 4.263 506 | 11-4| 10-0| | | 28] ] 36 | 11| | | 4.534 551 | 16 2
17] 9] 12| 11-10] 106y [] B (] 31 | w-s|y 3.587 443 | 110 | 106 ¥ [ Ml 35| 1w-s|y [ 4.149 515 | 11-10 | 10-6]Y [] oy 36 | 1-s|f [] 4.430 535 | 1-10 | 16|} ] o|f 38| w-s|y [] 4.710 582 | 17
18] 18] 12| 12-4| 11-g| €' 4-8| 30| 3-2| 31| u-u|l 1-8 | 3.726 451 | 12-4 | 11'-g| & 5-8|3g| 3-2|35| 1w-u| 1v-o| 1-6| 4.305 524| 12-4| 11-9| 6 | 6-2 | 39| 3-2 |36 | 1w-u| 1-p | 2-p| 4.596 544 | 12-4| 11-g| & | 68| 39| 3 38| 1-u| 1-o| 2-6 | 4.886 592 | 18 0 0
19] 18] 13] 12'-1| 1-ef 7" | 4-1@0]|32| 3-4| 33| 12-6] 1-1 | 4610 489 | 12-11 | 11-6| 7' | 5-10| 32| 3'-4 37| 12-6] 1-1] 1-7| 5.299 se6| 12-11| 1-e| 7' | 6-4 | 32| 3-4 |38 12-6] 1'-1 | 2-1| 5.644 587 | 12-11] 11-e| 7* | 6-10| 32| 3-4]|4@| 12-6] 1-1] 2’-7 | 5.988 638 | 19 S S
20| u| 13| 13-5| 12-a| 4 I b | 33]13-0 ) 4.775 498 | 13-5 | 12-| A N b |37] 130 i i 5.486 575| 13-5| 12-a| & b ]2 b 38130 i i 5.842 596 | 13-5| 12-a| & I3 b | 48] 132 i i 6.197 648 |20 g > E QE
21| 1| 14| 13-1] 12-6] | | Az4l | Iss]iz-sl | 4.941 523 | 13-1 | 12-6| | | 134] | lIzafi13-s] | | 5.673 624 | 1311 | 12-6| | | 24l | lao|iz-6] | | 6.040 626 | 13-11 | 12-6| | | 134 | laz|1z-s] | | 6.406 680 | 21 z = 3o o
22| 12| 14| 14-8| 13-0] | | |34 | | 35]14-0 | 5.187 531 | 145 | 13- | | =4 | 139|140 | | 5.861 613 14-5| 13| | | | 34 | 42| 140 | | 6.238 635| 145 | 13-8] | | |34 | 14z] 140 | | 6.615 692 |22 9 (@) < <
23| 12| 15| 14-n| 13-6] | | .| | 37 | 146 | 5.272 552 | 1411 | 13-6| | | 3| | 41| 14'-6 | | 6.048 642 | 14-11 | 13-6| | | | | 42 | 146 | | 6.436 665 | 1411 | 13-6] | | 3| | 44| 14-6 | | 6.824 722 |23 - g
24| 13| 15| 15-5| 14| | | 3| | 37 |15-0] | 5.438 565 | 155 | 14-| | | 3| | 41| 15-@ | | 6.235 651 155 14-0] | | 3| | 42 | 15-0] | | 6.634 674| 155 | 14| | | 3| | 44| 15| | | 7.232 733 |24 < =
25| 13] 16| 15:-11] 14-6] | | 38| | 39 |15-6] | 5.604 590 | 15:-11 | 14-6] | | 38| | 43| 15-6| | | 6.422 682 | 15-11 | 14-6| | | 3| | 44 | 15-6] | | 6.832 704 | 15:-11] 14-6| | | 3| | 46| 15-6] | | 7.241 764 |25 = 2
26| 14| 18| 16-5| 15-0] | | 38| | 39 | 16-0] | 5.769 599 | 16'-5 | 15-2| | | 3| | 43| 16-0| | | 6.609 689 16'-5] 15| | | 3| | 44 | 160 | | 7.030 713] 165 15| | | 3| | 46| 16-0| | | 7.450 775 | 26 g 8
27| 14| 17| 1e-u1] 15-6] | | 40| | 41| 16-8] | 5.935 624 | 1611 | 156 | | 4| | 45| 16-6] | | 6.797 637 | 1611 | 15-6| | | 40| | 46 | 166 | | 7.228 743 16:-11] 15-6] | | 4| | 48| 16-6| | | 7.659 806 |27 o
28| 15| 17| 17:-5] 16-2] | | 40| | 41 | 17-0| | 6.100 632 | 175 | 167-8] | | 4| | 45| 17-0| | | 6.984 727| 17'-5| 167-0| | | 4w | 46 | 17-0] | | 7.426 752| 17'-5| 167-0| | | 4| | 48| 17-0| | | 7.868 817 | 28 wn %
29 15| 18| 17-11] 167-6] | | a2| | 43 | 17-6] | 6.266 658 | 17:-11 | 1676 | | a2 | 47| 17-6]| | | 7.171 755 | 17-1| 16-6] | | 42| | 48 | 17-6] | | 7.624 782 | 17-1| 16-6] | | a2 | 50| 17-6| | | 8.076 848 |29 Z O e
se| 16] 18] 18-5] 17-0] | | a2] | 43 | 18-0] | 6.432 666 | 185 | 17-o] | | 42| | 47| 18-0| | | 7.358 765| 18-5] 17-0| | | az| | 48 | 18] | | 7.822 71| 185 17-e| | | 42| | 50| 18-8| | | 8.285 859 |30 << % ha\! g
31| 18] 19| 187-11] 176 | | a4 | 45 | 18-6] | 6.597 692 | 1811 | 176 | | 44| | 49| 18-6] | | 7.545 793 | 1811 | 17-0] | | 44| | 50 | 18-6] | | 8.020 21| 1811 | 176 | | 44| | 52| 18-6| | | 8.494 892 | 31 o
32| 17] 19| 19:-5] 180 | | a4 | 45 | 19-0] | 6.763 700 | 19-5 | 18-2] | | 44| | 49| 19-0] | | 7.733 83| 19-5| 18-g| | | 44| | 50 | 19-0| | | 8.215 832 | 19-5 | 18”0 | | 44| | 52| 19-0| | | 8.723 ap1 |32 F o \
33| 17| 28| 19'-11] 18'-6 l I 46 I 47 | 19'-6 l 6.929 725 19'-11 | 18-6 l I 46 I 51| 19-6 l I 7.920 831| 19'-11] 18'-6 l I 46 I 52 | 19-6 l I 8.416 86@ | 19'-11 | 18’-6 l I 46 I 54| 19-6 l l 8.912 932 |33 L <
34| 18] 20| 20--5| 19-0]] | 46| 47 | 20-0| | 7.294 734 | 20-5 | 190 | | 4] | 51| 20-0] | | 8.107 ga1| 20-5| 19-g | | 45 | 52 | 20-0| | | 8.615 869 20-5 | 19"-g] | | 4] | 54 200 | | 9.120 948 |34 O 2
35| 18] 21f 20-11] 19-6]] | 48] ] 49 | 20-6] | 7.260 759 | 20-11 | 19-6]| | 48] | 53 | 206 | | 8.294 869 | 22'-11] 196 | 48] 54 | 20-6] | | 8.812 899 | 20-11 | 19-6] | | 48] ] 56 | 206 | | 9.329 975 |35
36| 19] 21| 21-5| 20-0]] | 48] 49 | 21-0f | 7.426 767 | 21-5 | 207-8]] | 48] 53| 21-0]] | 8.481 878| 21-5| 20°-g|| | 48] 54 | 21-0] | | 9.011 ags | 21-5 | 20| | | 48] 56 | 21-0]| | 9.538 985 | 36 - \
37| 19] 22| 2v-u| 2e-6ly [] 50 |Y 51 | 21-6|¥ 7.591 793 | 2r-1 | 206 |¥ (] so|¥ 55| 21-6]¥ Y 8.669 907 | 2v-11| 20-6|¥ (] so|¥ 56 | 21-6]¥ (] 9.289 937 | 21-11 | 22"-6]¥ (] so|¥ 58| 21-6|y [] 9.747 1817 |37 Z
38| 28| 22| 22-5| 21-8| 7' | 4-1@]|50| 3'-4| 51]|22-p) 1-1| 7.757 81| 225 | 21-g| 7* |5-18 | 58| 3-4|55]|22-@| 1-1 | 1-7] 8.856 ate| 22'-5| 21-g] 7 | 6'-4 | s@| 3-4 |s6 |22-8| 1-1] 2-1| 9.4@7 946 | 22'-5| 21-p| 7' | e-10) 50| 3-4|58|22-@| 1-1f 2-7 | 9.965 1827 |38 L E 5
39| 20| 23| 23-8| 21-6| 8 5-2|52| 3-6] 53 |22-7] 1'-2 | 9.259 846 | 23-0 | 21-6| 8" | 6'-@ | 52| 3'-6|57|22-7| 1-2 | 1'-8| 18.533 966| 23-8| 21-6] 8" | e-6"| 52| 3-6 |58 |22-7] 1-2| 2-2| 11171 998| 23-0| 21-6| 8" | 77-8 | 52| 3-6|60]| 22-7| 1-2| 2'-8 | 11.808 1282 |39 > T
40| 21| 23| 23-6| 22-0] 4 4 |s2 I | s3] 231 i 9.452 855 | 23-6 | 22-0| A& i |s2 A |s7] 231 ] 4 | 10752 975| 23-6| 22-0| 4 i |s2 A |ss| 231 | i 11.401 1007 | 23-6| 22-0| 4 i |s2 A |eg] 231 | i 12,051 1291 |40 = 8 < y
41| 21| 24| 24-0] 22:-6| | | |s4 | | s5|23-7 | 9.646 g8t | 24-0 | 22| | | |sa | Isa]23-7 | | | 18.970 1004 | 24-0| 22:-6] | | |sa | |ee|23-7 | | 11.632 1037 | 24-0 | 22:-6| | | |sa | |s2] 237 | | 12.294 1123 | 41 = >
42| 22| 24| 24--6| 23-0] | | 54 | 55 | 24'-1 | 9.839 889 | 246 | 23-0| | | 54| | 59 | 24'-1 | | 11.188 1014 | 24-6| 23-0| | | 54| | 60 | 24-1 | | 11.862 1847 | 24-6 | 23-0] | | 54| | 62| 24-1 | | 12.536 1134 |42 o é
43| 22| 25| 25-0| 23-6] | | s6] | 57 |24-7] | 10.032 a15 | 25-0 | 23-6| | | se| | 6] 2a-7] | | 11.406 143| 25-0| 23-6| | | se| | 62 | 24-7| | | 12.093 177 | 25-0 | 23-6] | | se| | 64| 24-7| | | 12.779 1166 |43 w o
44| 23] 25| 256 24-2] | | s6]| | 57 | 251 | 10.226 924 | 25'-6 | 24-2| | | s6| | 61| 251 | | 11,629 52| 25-6| 24-0] | | s6| | 62| 251 | | 12.323 1086 | 25-6 | 24-0] | | s6| | 64| 25+1| | | 13.022 1176 |44 (m] <
45| 23| 26| 26:-0| 24-6] | | s8] | 59 |25:-7] | 18.419 950 | 26'-0 | 24-6| | | ss| | 63| 25-7] | | 11.842 82| 26-0| 24-6| | | se| | 64 | 25-7| | | 12.554 7| 260 | 24-6] | | ss| | 66| 25-7| | | 13.265 1208 |45 E 5 g
46| 24| 26| 26'-6| 25-8 # | 58 | | 59 | 26'-1 18.613 958 | 26'-6 | 25'-@ | 58] 63| 26-1 12.960 1891) 26'-6| 25'-8 58 64 | 26'-1 12.784 1126 | 26'-6 | 25'-8 | 58] 66| 26'-1 13.588 1219 |46 | Iz - z 5
47| 24| 27| 27-8) 25'-6 60 61 | 26'-7 12.826 984 | 27'-8 | 25"-6 62 65 | 26°-7 12.278 1120| 27'-8| 25-6 62 66 | 26°-7 13.915 1156 | 27'-8 | 25-6 62 68 | 26°-7 13.750 1251 |47 '<_[ % 5 o
48| 25| 27| 27--6| 26"-2] | | e | 61| 271 | 11.202 992 | 27'-6 | 26-2] | | o] | 65| 271] | | 12.496 138 | 27-6| 26| | | o] | 66 | 27| | | 13.245 166 | 27'-6 | 26| | | o] | 68| 27| | | 13.993 1262 | 48 R 2 g8
49| 25| 28] 288 26-5] | | 62 | 63 |27-7] | 11.193 1018 | 288 | 26-6] | | 62| | 67 | 27-7] | | 12.714 1159 | 28-8| 26-6| | | s2| | 68 | 27-7| | | 13.476 1196 | 282 | 26-6| | | 62| | 70| 277 | | 14.236 1294 |49 E ¢ Fani >
50| 26| 28| 286 27-0] | | 62| | 63 | 28] | 11.386 1027 | 28-6 | 27:-8] | | 62| | 67| 281] | | 12.933 ues | 28| 27-9| | | 62| | 68 | 281 | | 13.706 1205 | 286 | 27"-g] | | 62| | 70| 28| | | 14.479 1304 |50 2 P B
51| 26| 29| 29-2] 27-6] | 64] ] 65 | 28-7| | 11.580 1053 | 29-0 | 27-6] | | 64| | 69 | 28-7] | | 13.151 197 29-8| 27-6] | | 64| | 70 | 28:-7| | | 13.937 1235 | 29-0 | 27-¢] | | 64| | 72| 28:-7] | | 14.722 1337 | 51 s <8 &
52| 27| 29| 29-6| 28"-2]| | 64/ 65 | 291 | 11.773 1055 | 29'-6 | 28-0]] | 64| | 69| 291]] | 13.369 1207 | 29-6 | 28-0] | | Al 70 | 2911 | | 14,167 1245 | 29-6 | 28-9| | | 64| | 72| 2941|] | 14,964 1347 |52 s 5% |o
53| 27| 30| 30-o| 28-6)y [] 66 |Y 67 |29-7|y 11.967 1087 | 30'-0 | 286y ] ss|Y 71| 29-7]¥ [ 13.587 1236 | 30'-0| 286y [] 65|y 72 | 29-7|¥ [] 14.398 1275 | 30-g | 28-s|¥ [] ss|y 74| 29-7|y [] 15.207 1380 |53
54| 28| 30| 30-6| 29-8| 8" 5-g|les| 3-6] 67 |30-1] 1-2 |12.160 1296 | 30'-6 | 29-2| 8 | 6-8 | 66| 3-6 | 71| 30-1] 1-2 |1-8 | 13.885 1245| 3¢'-6| 29-9| &' | 6-6 | 66| 3-6 |72 | 30-1] 1-2| 2-2 | 14.628 1285 3¢'-6 | 29-0| 8 | 77-p | 66| 3-6| 74| 30-1] 1-2| 2'-8 | 15.450 1390 |54 E
0 <
<O
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TABLE 1 CONCRETE DISPLACED BY PIPES: TABLE 2 MAXIMUM PIPE SIZE TO BE USED: TABLE 3 : CONCRETE NEEDED FOR FORMED INVERT: O:OI(O= - =
<T
PIPE SIZES 6 7" 8 R.C.P. | C.M.P. PIPES | R.C.P. | C.M.P. g 9 E N (D%
sizes | cu. yp.| cu. Yo. aom < <+
R.C.P. | C.M.P. | Cu. YD. | cu. YD. | Cu. YD. COLUMN A | 42 48" - - — Z= =
42 48" | 8.233 | 8.271 | 2.312 COLUMN B | 48' 60" 42 8.273 STRUCTURAL STEEL I
48* 2.428 | 0.143 < <L o
48" 60" | 8.348 | ©8.396 | @.453 COLUMN C | 54 66" 540 . - RECTANGULAR GRATE & FRAME = 340 LBS - Z
54* | 66" | 2.427 | 8.498 | 0.569 COLuMN D | eer 72" oo o6 Ta. BICYCLE - SAFE GRATE & FRAME = 365 LBS. P
6g' { 72" | 0.524 | 0.611 |} 0.698 = Eii; SOLID COVER & FRAME = 474 LBS. D -
54" 2.295 0.344 2.393 . . 2.322 STD DWG

CB 18C




